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artment of Energy
(lenammwmeWWEmmehhi"NM:

FEB 2 5 1997

Dr. Richard $Setlow
Brookhaven National Laboratory
P.O. Box 5000, Building 460
Upton. New York 11973-5000

Dear Dr. Setlow:

KMMmgmwnnnm[MmmMuwﬂHMﬂMmmhﬂHMWmﬂ(RMH)MWHmwmmmmmrm Energy (DOE)
meeting in Majuro held ary 28-30, 1997, the Rongelap Local Government Council
n%mm&ﬁmdthjld@mnnw(w R(wmmﬂnpundmndmmhwvdm»wwmm:mdmmnkmenmﬂrmmmmmmWWWrmmmmummﬂ
chromium-51 and information on the associated administrative techniques or use as described
on page 30 of the DOE report entitled, "Human Radiation Experiments Associated with the
U.S. Department of Energy and Its Predecessors”, published in July 1995

)

To provide you with information on this request, I enclose five separate enclosures. The first
consists of pages 39 and 40 from the Brookhaven National Laboratory (BNL) report entitled,
“Medical Survey of the People of Rongelap and Utirik Islands Nine and Ten Years After
Exposure To Fallout Radiation (March 1963 and March 1964), BNL publication number
908(T-371). A table that appears on page 39 of this report identifies by patient number, those
Marshallese administered tritium and chromium-51. Similarly, the second enclosure consists
of pages 57, 58 and 149 from the BNL report entitled, "Medical Survey of the People of
Rongelap and Utirik Islands Eleven and Twelve Years After Exposure to Fallout Radiation
(March 1965 and March 1966), BNL publication number 50029(T-446). A table that appears
on page 149 of this report also identifies by patient number those Marshallese administered
tritium and chromium-51. In addition, the third enclosure consists of pages 31 and 32 from
the BNL report entitled, "Medical Survey of Rongelap People Eight Years After Exposure to
Fallout”, BNL publication number 780 (T-296). A table appears on page 31 of this report
which indicates by initial the Micronesians or Caucasians that were living in the Marshall
Islands at the time and participated in the Cr-51 blood volume determinations.

The fourth enclosure is a copy of a technical data sheet on the use of chromium-31 for
diagnostic procedures. The fifth enclosure is a copy of a Cr-51 proposal (dated July 29,
1955) submitted to and approved by the BNL C Ummnnﬂ«u(ﬂl|LM'UfﬁuﬂhﬁMmHMPlﬁﬂmeW5hﬁ
Humans. This proposal is provided as an initial reference to help determine the medical status
(iewfﬂﬂMﬂﬂmmmmMLorcﬁmmmeiMmemwk'pnmmw%nmﬂwmn lPleuﬂf(l 51 in the early 1960's.
Note also that the proposal references a 1953 medica nal citation.
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I request that BNL provide the following information:

l.

The names of the Marshallese who were identified by BNL patient number or initials in the
three tables;

Documentation to demonstrate whether the chromium-31 and tritiated water techniques
were "experimental” or medically accepted diagnostic procedures at the time of their use
from 1961 to 1963.

Please forward this information to me by March 15, 1997, I will then forward to the
Rongelap Atoll Local Government Council along with other documents pertinent to their
request.

Sincerely,

f”ﬁwmﬂmufw

Selfl="7>

R. Thomas Bell, III

Supervisor

Pacific Health Programs

Office of International
Health Programs

Enclosures

cc wienclosures:
The Honorable Banny de Brum,

Republic of the Marshall Islands

Senator Johnsay Riklon.

United States Senate

Mayor James Matayoshi,

Rongelap Ato

Il Local Government Council

" Mr. Gordon Benjamin,

Rongelap Atoll Local Government Council



N CLoSvesE /

||||||||||||



» r . . 0 aw 1
SO P . T LR v, o . - ! .
- ] LN B i » »
. .

[
WL oy (T-J71)

UTIRIK

MEDICAL SURVEY OF THE PEOPLE OF RONGELAP AND
ISLANDS NINE AND TEN YEARS AFTER EXPOSURE
TO FALLOUT RADIATION (MARCH 1963 AND MARCH 1964)

Romear A. Comano, M.D., LEo M. Mever, M.D., Wararu W. Sutow, M.D.,
Avstin Lowney, M.D., Braproro Canwom, M.D., Witam C. Moroney, M.D.,

Acvin C. Warwe, M.D., Roserr E. Canver, M.D., AroBaTI HiCKing, PRACTITIONER,

Rickard HAmMERSTROM, PH.D., BYyrow Benner, Pu.D., ISAAC Lanwi, PRACTITIONER,
Ezra RIKLON, PRACTITIONER, AND JETON ANJAIN, PRACTITIONER
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Bone Mareow Examinationg

The differential counts of bone marrow aspira-
tions on 6 individuals, 4 exposed and 2 unexposed,
are listed in Appendix 18. The differential counts
showed that in 3 of 4 exposed persons there was an
alteration in the myeloid-erythroid ratio mani-
fested by an increased number of red cell precur-
sors. In addition to hyperplasia, abnormalities of
chromatin material with double nuclei and in-
creased numbers of mitotic figures were seen in
the normoblastic series (Figures 50 and 51). One
of the exposed (No. 63) and one of the unexposed
(No. 948) showed increased lymphocytosis of 33%
and 27% respectively. This was reflected in the
peripheral blood counts in which the total number
of leukocytes was normal but the lymphocytes
we reaged to 51% and 56%. The significance of
this finding remains obscure, but repeat bone mar-

39

row examinations will be carried out in both these
cases during the 1965 survey.

Rad Coll Mass and Plasma Volume Studios

During the 1961 and 1962 surveys blood volume
studies were performed on a group of Marshallese
subjects and on a small number of Caucasinng
who had been living on the islands for one year o
Ih::nliulgnl. . Sodium chromate labeled with Cr* was
used 1o tag the erythrocytes. With body weight na
a criterion, it appeared that 15 of 23 subjects, both
Marshallese and Caucasian, showed a significant
reduction in red cell mass and/or plasma volume,

In order to establish the relationship of blood

volume to lean body mass writiated water wag

administered orally to each of 21 Marshallese
subjects during the 1963 survey. In addition, de.
terminations were made of red cell mass and blood
volume by using Cr*'-labeled sodium chromace.

Table 20

~

Total Blood and Rt Cell Yalume Data

(WT. == gross weight; TBW = total body water; FAT
LBM =lean body mass; RCV =red cell volwme;

Subject
No. WT., kg TBW, I THW, %  FAT, %
B22 .54 381 68.8 4.4
H32 46.36 250 53.0 6.4
836 56.36 35.3 61.7 14.3
838 66.13 41.7 62.2 13.6
8¢l 66.81 319 47.0 349
813 61.36 43.2 69.4 36
881 68.63 2.8 47.1 346
882 54.77 39.9 718 0.3
&85 61.81 41.0 65.3 9.3
895 53.90 29.0 L3 285
916 63.63 J2.6 50.4 30.0
28 57.27 29.4 50.5 29.9
932 46.30 26.2 55.7 226
938 40.00 220 54.1 24.9
92 57.72 2.6 47.1 34.6
959 60.00 2.2 52.8 26.7
960 38.63 214.8 63.1 12.4
1007 11.36 4.2 56.9 21.0
1043 41.81 26.4 62.3 13.3
1301 66.81 43.3 64.0 11.2
Jeton 63.18 39.8 61.9 140
Aw 335
Av RCV (1) Av BV (1)

=0.039 H =0.042

Av TBW (1) Av TBW (1)

5000622 .

at as % grross weight;
BY = blood volume )

REV/LBM, BV/LBM,
LBM, kg RGOV, 1 BV, | ml/kg ml/kg

52,1 1402 3.260 26.9 62.6
WA 0.849 2.358 24.9 69,2
48.3 1.428 3.320 29.6 68.7
57.1 2.108 36.9 710
43.6 1150 3.196 26.4 739
39.1 1.670 3.631 28.9 61.4
4.7 1.996 4,247 44.7 95,0
54.6 1.131 3.426 20,7 Ga.7
56,1 I 760 3825 3.4 6.2
400 1.070 2.488 26.8 62.2
4.5 1.091 3.031 24.5 68.1
$0.2 0.927 2.505 23.1 62.3
35.8 1274 2.963 35.6 82.8
30,8 0.886 2.331 29.4 174
37.8 0.860 2.150 228 56.9
4.0 1.151 2.877 26.2 65.4
33.9 0.774 2.150 22.B 63.4
56.4 1.620 4.15% 28.7 3.0
36.2 1066 2.664 29.4 73.6
59.3 1.843 3.640 3.1 64.8
Se4.4 1310 2.675 24.1 9.2

1,303 3.102 8.3 68.2
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Figuge 52.

After 4 hours, urine samples were collected and
Ivophilized, and initium in the water portion was
counted in a Nuclear-Chicago liquid scintillation
counter. From these values of total body water,
fat wa lmmdeW'mw!brnuh‘% far =100

w (% TBW0.72). The % TBW is total body
water (in kg) as percent of gross weight. Lean
body mass (LBM) was taken as the difference be-
tween gross weight and fac (kg).

The data are shown in Table 20. According to
Siri (personal communication) the values for total
hody water, fat, or lean body mass are not dif
emmﬂmmm:mmmmgmskw(memlinnumﬂﬂww b i
San Francisc . Figu
blood volume (liters) and red cell volume (livers)
plotted against total body water. Regression lines
drawn for Caucasians by Moore'? and Siri (un-
wMMWwMcMMm@WanmNMWmMWWmMﬁﬂm-
- the vaiues of Marshallese fall far below those
described by the authors. The average red cell
volume for Marshallese is 28.3 mi per kg LBM as
cmnnpmrwdrv»'3rﬁ|/hg(fﬁrilun;mﬁbhﬁhwch

Whether these findings represent a genetic dif-
ference or are the resuit of environment and/or
[t is hoped that
 with exarmina-

diet cannot be stated at present
stuches will be continued in 1}

~r "~
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52 shows the values of
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Table 21

Pratein Bound lodine, 1963 and | 964
Subject No. PBIL v %

Mansuariese Resiping ar RosceLan

I 94

6 19
10 120
14 82
86 8.2
17 68
21 81
&% 10.2
863 8.2
Ay B8

Marsuariese Ressome on Eneye

12 8.8
829 71
94t 2.0
938 5.6
982 6.3
950 67

1009 19
1043 5.8
Avw 6.3

Anmenicans Ressoine iv Manrsuarl, Iscanpes
AT Liast | Yeam

6.2
9.9
5.0
5.6
6.1
55
4.4

Av 5.9

Memicar Team

4.7
4.7
5.1
5.5
5.2
25
6.0
4.5
4.2
6.9

Awv +.9

tions of blood volurne and total body water in

Caucasians living in this area for one year or more.

COhther Laboratory Studies

Chromosome Studies.
tion of smears from pe

Microscopic exammi

$"!ill‘\llﬂ\l"‘t' AGT MATERIAL REMOVED

ipheral blood culiures is in
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Upton, L. L, New York

MEDICAL SURVEY OF THE PEOPLE OF RONGELAP AND UTIRIK
ISLANDS ELEVEN AND TWELVE YEARS AFTER EXPOSURE
T0 FALLOUT RADIATION (MARCH 1965 AND MARCH 1966)

RoBerT A. Conaro, M.D., LEo- M. MEYER, M.D., WaTaru W. Sutow, M.D.,
JaMes S. Rosertson, M.D., Pu.D., JoserH E. RALL, M.D., P#.D.,
Jacos RossIns, M.D., Joun E. Jessep, M.D., Josepn B. Deisuer, M.D.,
AROBATI HICKING, PRACTITIONER, ISAAC LANWI, PRACTITIONER,
ERNEST A. GUSMANO, PH.D., AND MAYNARD EICHER
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posure. Attemprs at 8 and 9 vears post exposure

to obtain suitable blood cultures had not been
entirely successful. However, during the 10-vear
survey a slight modification of the Moorehead
technique™ resulted in a series of satisfactory
cultures on 31 people: 30 in the higher exposure
group (173 rads), 13 in the lower exposure group
(69 rads) and 8 from the unexposed Rongelapese
who were on another island at the time of the
The detailed results of these studies are
pre 'n:mmik in Appendix 14"

Table 23 sunmarizes the results. A higher in-
cidence of aneuploid cells was noted in the exposed
group, but the difference was not great enough to
be significant. Unexpectedly, the lower exposure
group showed more aberrations than did the more
heaviiy exposed group. and the latter group showed
e muhmwuhwmnmmmm|kmm1ﬂu“mrwwpmmmd How-
ever, the incidence of 2-hit aberrations was signifi-
Jmm%.1uNmT|¢7<ﬂlﬂm4bimlhttnqmmmd¢mmmum
and did appear to be radiation induced. Figure
66 shows a dicentric and a ring form noted in
chromosome spreads fror two exposed individuals,

OTHER LABORATORY STUDIES

Total Blood Volume and Red Cell Volume

Previous studies (1961, 1962) with ' Cr-labeled
ervthrocvies on Marshallese subjects living in their
native environment have shown reduced red cetl

*We are gratetul to Dr. Shiclds Warren ana his group au the
Cancer Researen Insutute 1n Boston tor carrving out the chro-
ITHISOINE ANAIVSES.
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similar !I»I,Illl.l‘ S were ;:u:~1r1iu:v|-1:|1u|-|:l on. .!’ll <I\4IE|| el -
Islanders, but these 1mememrFHMWmﬂumlmWML.r‘
body vwnmmramliwmwﬂmumrdtbv|wmmmuudwwmxww‘"
Resuits showed that in all instances but one the
* values for red cell mass and cotal blood vohame fell
m%wwwmwmmmlhﬂ#+nhwrwwmmahmmmwmuﬂmwwﬂmm-”
zones of the United States. ,
The present study was undertaken ﬁmm«hm"ww
survevs in (965 and 1966. A ol of 19( nmmmmmv;;ﬁ:!
Americans (3 females and 16 males) living in the- -
Marshall Islands for periods of 3 months 10 9 yea i
wmmrrwummmwwlbvuhcsmmmwwﬂMmmmwm““Hhrmw
sults of these studies on each individual arve pre-
sented in . hp@wmdhuﬂ‘vahmmummhdManmﬂhﬂiW
Marshal.ese in whom these studies were carried ™
out in 1363, The data were programmed and ™
analvzed by a high speed digital computer. Re.
gression lines obtained for the Caucasiang and the
Marshailese are presented in Figure 67 along with
regression lines of Moore™ and Siri** for Americans.
The Marshallese regression lines for both hlood
volume and red cell colume have very nearly the
same slopes as the lines of the Siri and Moore
groups. but thev are significantiy below the latter
(significant at the 1% level). The Caucasinns living
in the Marshall Islands also show regression lines
&mlﬂﬂodmnhnm1xmdreﬂl%mdmﬂlwﬂummwmd
slopes similar to those of the Marshallese and the
Siri and Moore groups. Comparison of the regres.
sion lines shows no significant difference between

- At
"

*We are grateful to Dr. W E. Siri. Universay of Califiormia, for
CArrvIng out the trinum-water anaivses.

Cable 23

Summary of Chiromosome Findings

No. ot Chromosome aberrauons Tanal
Percent  persans cells
No.ot of cells with Toual with Clhuo- [s0n
No. ol cells with aber- Frag- Dicen- Ex- aber. aber. matid chromacid
Group persons  scored e rations  menms ey Rings changes  rations  rauons bresks  gaps
Exposed 30 1300 10 13 11 M - 3 22 0 +J 13
173 rads 070 T | 1330
Exposed 23 n30 3 vl 1Q 2 8 i 18 3 4
%9 racls 340 (3230 LT
I nesposed 3 +0O 3.3 b) 9 - - - 9 3 b 3
n23") (225%0 0%
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the blood volumes and the red cell volumes of the
Caucasians living in the Islands and the Caucasians
of the Siri and Moore groups; furthermore, dura-
tion of residency in the Islands bas no significant
effect. Barlier data had suggested that Caucasians
living in the Marshall Islands might have reduced
blood volumes and red blood cell volumes. Though
this may be true for certain individuals, it does
not seern to hold true for the group as a whole.

Tost for Awstralio Antigon

The Australia antigen, a serum protein first
detected in the serum of the Australian aborig
was searched for in the Rongelap population.®
Details of these studies are presented in Appendix
16. Samples of sera from 250 Rongelap people
were examined between 1958 and 1965. OFf these.
237 were consistently negative, 11 were consistentlv
positive (4.4%), and 2 were inconsistent. Family
studhes indicated that positive subjects were homo-
zvgous for the genes. This antigen has been found
to be relatively common in some forms of leukemia.

idies were carried out by Dr. B.S. Blumberg, Insti-
ruee for Cancer Reseanch, Philadeiphia, Pa.
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Since ulhm- Rong
examined for many years. it will be interestin ug, o
see whether the presence of this ancigemn is related
substantially to disease, partcularly lewemia.

ESTIMATION OF INVERNAL BORY BURDENS
OF RADIONUCLIDES ©

In the 1965 survey, the body burdens of radio-
nuclides were wdmumiimd by use of a portable
shadow-shield type s-body counter and by

radiochemical analyais l.nf 2. i&--hu' urine '|;|:u ey,

Whaole-Bady Counting

The use of the shadow-shield type of whole-
body counter represents a departure from previe
ous surveys, in which a 21-ton gteel room had been
transported to Rongelap and used for this purpaose.
Correlations between the two techniques were es-
tablished by standardizations using the permanem
stee] room and a duplicate of the shadow shield ax
Brookhaven National Il...'axI:u:ur:mlg::nr'!.". "I"hul* body K
of the Rongelapese | er means
t:»! correlation. . -

The shadow-shield counter (Figure !:vﬁ»]i is wu'y
similar 1o the one described by Palmer and
Roesch™ and to the Hanford whole-body count-
er.’® Tt was installed on Rongelap in one of the
newlyv acquired air-conditioned trailers. The de-
tector, an bl Y. liameter Nal (T1) crvstal 4 in.
- (Harshaw), is housed in a lead shielding
supported by a steel plate about 14 in. above the
bed. The subject 1o be counted lies on a foam rub-
ber cushion in the wrough bevwveen the two walls of
lead bricks. and is moved to a position under the
detector by a motor-driven worm-screw drive. The
systern was éalibrated with a plastic phantom
man, both in a stationarv position beneath the
counter and with movement equivalent to the
length of the body during the coufit.

The signal from the detector was picked up by 7
photomultiplier tubes mounted on the crysal, and
the gamma-rav spectrum was analvzed with a
400-channel pulse-height analvzer (RIDLY. The
gamma-rav spectral data were read out on rolls of
adding-machine paper for immediate evaluat M)wxn..
and on punched paper tape for subsequent ddm
processing which involved transier of the data
from the punched paper tape to magnetic tape
and subseguent analvsis in werms of radioisotopes
by a spectral stripping program on an [BM-7094

Iy
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’ APPENDIX 135

Total Blood and Red Cell Volume Data
(WI=gross weight; TBWmrotal body water; FAT=fat as"% gross weight;
LBM=iean body mass; ROV=red cell volume; BVeblood volumne)
Subject WT  TBW TBW FAT LBM RCV By RCV/LBM BWILKM
No. (leg) (1) (%) h)y (ke (1) (L) {ml/ke)
A « Marshallese

a22 $6.54 38.1 68.8 4.4 52.1 1.402 3,260 26,9 6.6

832 46,36 25.0  53.0 26,4 34,1  0.849 2,358 26,9 69.2

836 56,36 35,3  61.7 .3 4B.3 1.428 3,320 29.6 68.7

838 66.13 41.7 62.2 13.6 57.1  2.108 4,053 36.9 71.0

841 66,81 31.9  47.0 3.7 43.6 L.150 3.196 26.4 73.3

873 61.36 43, 69.4 3.6 59.1 L.670 3.631 8.3 il de

as1 68.63 32.8 47.1 .6 447 1.996 4,247 Gbo 7 95.0 :
82 S&.77  19.9 71.8 0.3 54.6 1.131 3.426 20.7 62.7 '
085 6L.81 1.0 65.3 9.3 56.1 L.760 1.825 3l.4 68.2

8395 55.90 29.0  31.5 28.5 40.0 L.070 2.488 26,8 62.2

916 63,63 50.4 30.0 44.5 1.091 3.031 26,5 68.1

928 46.30 55.7 22.6 35.8 L.274 2.963 35.6 B2.8 w
938 40,00 54.1 2.9 30.1 0.886 2,331 29.4 1.4

942 S7.72 2 47,1 34.5 37.8 0.860 2.150 22.8 o 56,9 ' (
959 AH0O.00 32,2 52.8 26.7 44,0 1.181 2.877 26.2 65.4 !
960 38.63 24.8 63,1 12.4 33,9 0,774 2,150 22.8 63.4 i
1007 7L.36 41.2 56,9 21.0 56.4 L.620 4,155 28,7 73.7 ‘
1043 41.81 26.4  52.3 3.5 36.2 1.066 2.664 29.4 73.6

1501 66.81 33.3 64,0 1.2 59.3 1.843 3.840 1.1 66,8

2000 63.18 39.8 6l.9 4.0 54.4 1.310 2.675 26.1 49,2

MEAN  33.5 1.303 3. 102 28.3 68.2

3 - Caucasians fesiding in Pacific Ocean Area

G.B. 63 31.0 72,1 2.425 5.390 33.6 4.8
D.B. 33 34 12.0 62.8 1,747 3.970 1.8 63.2
J.C. 3.9 5500 58,35 1B.6 6L1.7 1.809 4.308 29.3 69.3
P.C. 68.13 36.0 52, ?7 6 49.3 1.588 3.379 32.2 68.5
A.C. 90.91 35.2 59ﬂ88 6.8 75.61 2.097 5.116 2r.7 67.7
W.D. 84.0% 351.% 60,73 lauh 70,9 2 4l¢ 5.610 34.0 79.1
R.J B6.26 30.2 57.18 20.5 68.6 2. u’ 5.341 35.8 77.9
D.J. 70,45 44,2 61.83 .1l 60,5 1. 4.078 29,7 T 6.4
C.P. 84.09 4i3.8 51,23 28.8 59.8 2.65 5.776 Gl b 96.6
J.S. C 50.& 59,47 17.4 69.5 2,628 . 518 34.9 79.4
c.T. A 54,23 24,6 61.0 2.540 5405 41.6 8.6
a.T. 37.5 60,19 o4 51.3 1.199 .06k 23.3 79.2
I.W. 50.1 63.74 Lo 68.4 2.575 3,679 37.6 80.1
A.B. 33.¢% 50.65 29.6 4604 L,‘WNs %.225 42.8 91.1
T.8B. 33,8 19,4 1.3 2 L.%24 3. 561 30.8 77.1
3.C. 0.7 50,40 0.0 42,0 1.714 “. 181 40.8 99.5
C.M. 32,0 51,98 7.8 440 1.672 4.181 38.5 95.0
D.P. 27.8 32.462 7.2 8. L.149 3.023 30.2 79.3
P.R. 42,3 27.98 9.5 38.5 1.006 L. 458 34.3 76.2

MEAN L5206 L.983 %.582 .2 79.5
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} Table i4 Table 15
Abpormai Chromosomes in Peripnerni Blood Culture: Blood Volume Studies (1961, 1962)
Sulbiect Tatal - .
No. COURKS Dicenmics Other Incpease. cc  Doerenat. ¢
64 2 - Subject Race* Wi, lb  RBC Plasma RDEC Plasos
10 59 e e PO, (08 158 100 750
11 o e HM. C 108 250 100
14 26 1 e Ao C 183 - 400D GO0
Py 10 i 1 micuree BW. C 161 e S 1000
4 pe] . S8, C 165 - 350 GO0
50 o H. o 156 - 250 100
L1 3 32 — LG, CIi IO w200 SO0
&9 19 B M 1TE - e - 350 SO0
79 19 B. M 150 P e 100
80 16 T v

s Gone martow smescs Wovwes J diCentrics on sCanning.

seatil amounts, however, szg glycosuria was degm-
onsiraten oniv i thoge thae showed orine eleva-
tions ¢f 24 10 4--. Four urines showed a slight
amount of protewn. kot cther examinations did
not reveal abpormaiites which might be assoei-
ated with protetaria,

Hlood Sugur Determinations

Fasuog blood sugar xnalyses were carried out
on 8 peopie (21l in the unexposed group) who had
shown urine positive for sugar on the previous sur-
vey. Cf these, + showed eizvated leveis (Nos. 853,
884, 133, ana $91). Non-fasting blood sugar de-
tEFITnIUOnS were ¢l 3 out routneiy on T pege
ple := the exposed 2na 125 in the unexposes
i;:n:lu:*::ﬁm Elevauons > 160 mg 9 were found in 4 of
wed (No. .9) ana J unexposed (Noa,
236, and 1042). The somewhat higher inci-
dence of diabetes in the Marsnallese peopie has
beer sommenied on 10 PrEvVIOUS repons.

Proten-Bouna lodine

Since previous survey
trig-Doung iooine ey

resuits had shown pro-

is on the high side of nor-

mal. 4 sera were cotained ou indivichaals for

peat anavses tnis vear., The levels varied be-

tween 4.6 ano [2.0 ug & with 2 mean of 8.6; these
are 2zan generailv on the high side of normai.

M 138 100 .
Ed. M 15% enems w280 100
T. M | e - 550 600
A, M o comes 400 woup -
Sh. M 109 e - 300 200
Af. M 126 e wen - 3O
1. M 135 - WO 130
El. M 140 - 600 00
Me. M 123 a..!f 100 e
Ko Mt 140y - 00 TOD
T, M [ r4 - W00 TN
R. C 156 wn w450 400
¥, C 3% J— w400 OO
Mae. C -0 200

O = Cancnunm. M =z Micrenesian.

Tobat Ueina lodine and Creatining

The purpose of these anaiyses was to determne
whether the rather high protewn-bound iodine ieveis
reported in the Marshaflese mugic be reiated 10
high iodine levels in the diet. Total iodine and erz-
atinite analyses sere carried out on ! 0 unne sam-
ples obtained from subjeces who had previousiy
shown relatively high protein-pound iodine leveis.
The leveis for total iodine vared between 5.0 ana
66.0 ug > (av., 18.6), and the cresunige levels
varied between 0.025 and 0.80 g1 (av, 0.52).
These icveis were considered to be in the normal

range, cithough the creaunine ‘evels were some-
whiat high because of alkalinity of the urne sam-
ples. Theretore it did ot appear that the todine in

he diet cowld account for the generailv higher
protem-bounc iodine ievels observed, The cause
of this siight elevation remans 0 be vlarited.
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Table 16

Tmmunoelectrophoretic Analyses :
Findings Subjext Nos.
Normal 18, 30, 20, 78, 8, 76, 92, 77, 9, 14, 33, 16, 2, 21,

57,47, 4,37, 10,73, 12, 914, B35, 838, BT, G444,
865. 896. 982, 836, 832, 916, 955. 956, 957, 830,
960, 939, 893, 979, 840, B33, 915. 967, 973, BEL,
898, 1003, 568, B22. 1042, 841, 825, B85

Slightly increased v globulin precipitation-line £3,71, 86, 52. 63, 22,32, 87, 59, 54,79, 6, 66, 1,

45,928, 856, 883, 940. 1036, ‘:’M 992, 5358, 813,
864, §53, 387, 942, 819, 420, 828, 924, 961, 969,
895, 853, 84

Markedly increased v globulin precipitation-jine 862, 891 .
Slightly increased precipitation-lines for 8., A, and v 34,75, 27, 817, 998, 838, 814
Mackedly increased precipitation-lines for 8., 2y, and v 64, 958, 1035
Murkedly increased precipitation-iines for 8, and 829, 892. 1001
v Slighdy increased precipitation-lines for d., and v 341
Markedly increased precipitation-lines for g,, and v 897
Slightly decreased precipitation-iine for f,, 5. 900
Slightly increased precipitation-line for fyy, 29, 832
Decrease of 8,, and slight increase of v globulin 466
precipitation-lines
Decrease of 8,, and v globulin precipitation-lines 60, 68, 824
Glucose-fi-phasphate Dehydrogenasa Activity shows the data for 23 of these on red cell mass and

ond Hemoglobin Types plastaa volume based on bodv weight. From these

data it appears that there was a significant reduc-

Dr. Bover at Johns Hopkins Hospial reported tion in red ccil mass and/or plasma volume in 15
that ail subjects examined had normal glucose-6- .
phosphate dehvorogenase activity. On the starch During the anucipated 1963 survev. it is planned
gel electrophoresis all were of a umform gincose-0- 10 repeat these studies 1 conmunction with estima-
phosphate  Jehvdrogenase clectrophoreuc  tvpe uons of lean pody mass by use of tritiated water.
Class B. This 15 the tvpe observed in all Amencans Evaluation of the above resuits will be withheld
of European ancestry and in 70%% of Americans of unuil completion of the 1963 survey.

mixed African and European ancestry.
Electrophorenc studies of hemoglobin snowed

that all Marshailese subjects cxarmmed had tvpe
Adha.

Immunoelectrapharetic Stucdies

Immunceiecirophoreuc  anaivses were carried
out on a number of Marshallese sera. These resuits
are shown in Table | 6. Dr. R. Biitler. who carried
out. these anaivses. reported that “in summary we
have found neither a paraproteinemia nor a typical
peture of antbodyv-deficiency-syndrome. The high
‘requency of increases of some of the immunoglob-
uling is perhaps a typical sign of the inve:
“arshall Islangs for 1 vr or ionger. Table 15 population.”

Bleod Volume Studies

During the 1261 and 1962 surveys. blood vol-
ume determinatons, with use of Cr**-labeled sodi-
um chromate. ~ere performed on 2f normal

Micronesian and Caucasian persons living in the
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P SODIUM CHROMATE Cr S1 INJECTION
oD . X .
Diagnostic — For Intravenous Use

DESCAIPTION

Sendiarn Crronmare Cr ST (N2, " CrO, i lagea a1 avanabie for Slagrsie uss
2 secde. non-pyrogenie sofution. Each rmdliliter contmins 3.7 megabecquercis
(100 microcuries) chromium-S1 on the ¢alibration dawe, and 0.5 milligrams
sodium bicarbonaie as a buffer. The pH is djusted 1o between 7.5 and 8.5 wil
hydrochloric scid or sodium hydeoxide. Fhe specific activity is s least 370
megobecguerels (10 millicunes) per milligram of sodium chromate.

Phywisn Charnctaristics

Chromium-31 decays by electron caplure with a physical half-life of 27.7
days.* The puncipal photon useful for detection i listed in Table §.

Tobie 1: Privseipal Radiation Ewission Outa?

Meon Percent Per
Rudiartion Disimtegration Eneryy (keV}

Gamena- | 9.43 ' 320.1

Extpenal Bladiation

The specific gamma ry canstant for chromium-51 15 0.18 R/mCi-he as I e,
The first balf-value thickness s 0. 17 cm of lead (Ph). A range of values for the
relative attieeuation of dw cadiation emived by this radionuclide thar resulis
from interposition of various thicknesses of Pb is shown in Tible 2. [Frer
exnmple, he use of 2§68 cm thickness of Pb will deceease the eatemol
radiation exposare by a factor of abewt 1.000.

‘Kocher, David C.. ~Radionctive Deeny Tables.” DOE/TIC- 11026, page 74
(i9gn.




SOOI CHROMATE Cr 51 INJECTION

Tubio 2: Rndintion Ateagtion by Loaa Shimding

Shiede Thickmess (P} em Coefficient af Attennation
.17 | 0.5
0.36 10
.42 (O
168 . 1
.28 ' e

To cucrect for edionclive decay of chromivm-$1, the fractions thit cemain at
sebeciend time intervals after the duce of calibration are shown in Table 3.

Talble 3. Physical Decay Chart; Cheonshun-51, Hal-Lite 277 Omys

Fronction Fraction | Frocrion
{deavg Remausing Darve Remaning Dy Revmatinimg
e 11000 | (K] 0.159 i3 0.577
! 0978 1) 0.741 p3] 0.562
H .9%4 13 0.2 M 0.549
1 0.928 14 0. 704 k] 0.513
4 a.ons - 15 0687 26 0522
$ 0m.882 j 16 0.670 27 0.5
O 0.861 17 0. 034 28 [ 2 1)
7 139 i U.637 2 0. 484
8 n.x19 19 0.622 an 0472
9 0.798 pUi (1. 606 o0 0223
10 arm || n 0.591 90 0.103

cCalibration 'i‘wi me
CLINICAL PHARMACOLOGY

Chromuam is present in the hexavalens (plus 6) state, in which form n seadily
pemcteates the red blood cold, ataches o ihe hemoglobin, and is redwced o 1he
trivalent (plus 3) senie. This state is maintained until the red blood cell is
sequestered by thie spleen. at which e the chromom i released 1o the
plasma and is readily excresed in the urine. In the wivalent suite, chromen-5 1
15 mot re-wtilized for taggimg of additional red blood cetls. Sinee the praduct has
a high specific acuvity, adequate red blood cell tagging is secured in minimum
tirne without denwnsicable ef(ect on cell lite.

2
r'4

SOOWIN CHIROMATE Cr 59 INHECTION

SNDVCATIONS. AND USAGE

Sodinm Chromate Cr S1 Injection may be used in the determination of wol
blood cell vobnme or mass, the siudy of g blood el sorvivel Gme, s
cvaluatoon of Dlood loss.

CONTRANDIGATIONS
Nome known,
WARMNNGS

None knowss.
PRECALITIONS
Gionarnl

L)
As in the use of avy rdionctive materisl, care should be taken W minimiin
radigiion exposure 1o the potient, consisient wilh proper paticie MR GRmRIR
and 40 wsure minimwn mdintion eaposure W occupationnl workers.

I awrdeer o poeefude or minimize the possibilicy of contrmisution and incoemn
ragility of the tegged eed blood cells, sierile wechnigues must be ermploys
throwghout the collection. tnpging. rinsing, suspending, and injection of ax
blnod ceis. Alse, the number of washers and teanaters should be kept an:
mviniman, and only sterile, pyrogen-free isotonic dilucut shonid be complope
throwgncut the tngging procedure.

Speeitic activity showlkd be mot bess tham 370 megabecquerets (10 millicusca
per mubligram of sodivm chromaie at the time of wse, Do not wse af
exmraoon date staled on label.

Radwoharmaceuticals should be used waly by phyvvicians who are gooalibiod bt
e cranntng 10t sale wse and hamdlung of tadwnuciides produced i
nuclear reacior or particle soccierutor und whose enpenence and training hau
been approved by the sppropriste govemment sgency authonzed to licease:
use of cahonuclides.,

Garcimogunoals, Mutagenesis, lngaireaont of Fortility

No long-term animal studies bave been performed 10 evaluale carcinoge: ¢
mulapgesse potenial, of whether this deug atlects fertility in males or femais



SN CHAOMATE Cr 51 INJECTION

SOOUM CHEOMATE Gr 61 IMJECTION

wney Gutogery ¢
b reproduciive studies have mot been conducted with Sodivm Chromae

»

i abso wod known wheiber Sodium Chrowmawe Cr 51 can conse fetal

when sdministered to a pregnant woman or can offect reproduction
-ity. Swdiom Chromate Cr $1 showid be given to 2 pregnant woman owy of
iy needesd.

ly, exmmimations wsing, radiopharmacestivals, espectaily those clective in
. of o wownn of chilbeasimg cupability shouid be pedformed during the
ew (apprasimately 103 days following the orset of menses.

ng Mothers

¢ Chromigm-51 is exereted in human milk duriag lactabon, furmuls
ngE shwubd be substitued for breast feedings.

atrie Uso

ty ~=4 elfectivencss in children have not been estabiished.

TACTIONS

.. cEnchONS specilically attributabile to the use of this droy have been
reed.

INQUE AN ADRIMISTRATION

usual dosages in the average sdult patient (70 kg) are as fullows:
The dererminstion of red blood cell voluwme or mass: 0.37 1o 101
megabecquercls (10 1o 30 microcunes).
The deermination of red blood coll survival time: §5.55 owpaoecquerels
(150 mwcrocunes),
The evituation of blood loss: 7.4 megabeoguensis (200 microcunes ).

nigeal drug products should be inspected visually for parvcuiate matier

diseoloration pelor (o administeation. Do nos use il contems are wrmd
catieml duse shouid B micasured by o saiiabhe fadioa vy caniranon

e imenediately prios o administeation.

ko Dowiretry

- estumated absorbed radiation doses?® to an avernge patient €70 k) from an
avenows impection of 3 marimum dose of 7.4 megabeequeres (200 micro-
ies) of Saxdiwen Chromate Cr $1 are shown in Table 4.

«hod of Calculation: 3" Absorbed Cose per Unit Cumuisted Activity foe

tected Radwnuclides and Qrgans, MIRD Pamphlet Na. 11 (1975).
¢

Tutbe 4, Aboorbad Radintion Dosao

Sodione i Aromore Cr 51
Tligswe mGWT.¢ Mg rodof200 nCi
Bloud .0 0.0
Sphewmn 6.4 2.64
Teston 0.66 .00
COrvtries 0.66 0.068
‘o) body 0.33 0.08%

HOW SUPPLIED

310

I

14

Sadium Chromage Cr $1 Injection is supplied ul o soncontration. of
apgrosimutely 3.7 megabecyuenel (100 microcuries) per enillililer in
vinle coniniag approvimately 9,205 megabecguentls (230 microcy.
ries) as of the date of calibration. The specihic activity i presser than
370 megabeoyuercls (10 millicuries) per milligrom of sodivm chro-
onmte within the expiration tme of the product statest on the lubel.

A-C-D (Amtlcongulam-Citrate-Dexwose) Solution (Modified) iy sup-
plied in 1QO0-midliliter vials containing 10 millitiers of olution for
togging red bload cells with Sodivm Chromate Cr 51, Each millilitee
conting B milligrams of citzic acid (anlydrows), 235 milligrams so-
dium citmte (dibydeste) and 12 milligeoms dextrone (ambryrceous),
Ratio of ingredients differs froo USE Formulas.

Red Cell Thgging Kit

Kit Contains:

I vial = Sodium Chromate Cr 31 Injection comaining approvemanely
W28 mephvoguenzis » 230 macocuries) d of the daie of
calibration.

i vial ~ A-C-D Solution (Modified), 10B-milliliter vial comaining 10
milliliters of Antscoaguiun-Citrate-Dextrose Solution (Mod-
ifted)).

I ampouie - Ascorbie Acid Injection coatmining 1000 milhgrams i

10 miflilicers.

1Q = Counting Visls



SOUOUN CHIONIKTEE Gr 51 INJECTION

Swenge ana Honiing
Sitare at rooen semperacore (bedow B6°FIMMC)

Seorage, hamiting s disposnd of Chromiuom-5$1 solutions should be controlied
in o manner that 1 in complinace with (e approprisie reguluions of che
governmental ageacy authoeizes to license the wse of this mdionuciide.

DIRECTIONS FOR WSE (TEST PROCEDURIE)

NOTE 1: Wear waerpenod gloves during the entire red ecll tagging proce-
dure and during subsequent patient dose withdrawals,

NOTE 2: Make wansfers of Chrormum-351 solntions duriog he wgging
procedire and during subsequent injections of eacholabeied
blond cedls with sdequately shielded syringes.

NOTE 3: Maintsin adequate shielding of the rudiolsbeled blood cells by
wgingg a lend vial shield and cover.

Various procedures may be emnplayed in performing the diagnastic tests for
v Sodium Chroesie Cr 51 is indicated. The following outlines specitic
Jeres which may be elecied in performing these tests.,

-

vt Cell Voburr

The following procegioee pravides a direct mensurement of the red bilood cell
companei, and e wingke blood volume it infereed from the venmes hemato-
crit. The plasimg chromium-51 radiomctivity is excluded by calculation,
thexedy obviating the sseptic washing of the md blood cells.

Frocachure:
1. With A-C-D solution lrom the A-C-D tagging vial. wet 5 20-mi synnge
and then use the synage 10 withdraw 15 ml of blood from the antecubital
veimn.,

. Slowly andg geaily (to prevent bemolysis) aseptically injeet the contents of
the syninge 1o the vial of A-C-D solution.

(]

JOWak g e avnn

Sodium Chrowate Ce 51 Injection (o e blood-A-C-1) mixiure.

4. Gemily s the blood by interminent swicling every 5 to 10 minutes
Allow 10 1ag st room temperature for 30 minutes,

. With s |-mi syvinge aseptically add 30 to S0 mig of ascorbic scid injection
1o the vial, ik gemily, ancd allaw 1o stand for 5 minutes.

.;

Altee genty rxng, withdraw axactly 10 mi of the tagged red blood cel
(RBC) surversion, and inject imravenowsly inlo the paticnd.

5.

scpiicaily add appeuximately 3.7 MByg (100 uCi) of

SCCRUM CHPOMARTE Cr 51 INIEETION

7. Deteernine ube hemaierit of the rewaining Tagged RIBC Swapeasion (A).

8. Pipet ) ml of the cagped RBC suspension intw & 100-a0) volwmetrie Mk
wodd dilute W (100 ml with vatee. Min (ovouyehdy aad pipes 4 md ioco o
counbing vealb, This i che Whobe Blood Stancued (B)

9. Centrluge ibe rempiniop wpped RBC sapeanion, and piget | wl of the
plasma wnto o (O0-m) vobamoetrie Sk, s diksie to 100 mb wity waer.
Min chorowghly, amd pipet 4 mil inin 2 coamting vinl. This is dve Plagma
Stamadurd ¢C).

10. Ten to tweny minuies post injection withdraw approrigsaiely 20 mi of
bloud from the paticm widh 5 sienbe. cvacumied container conlpining an
anlicoaguinnt,

"

Pipet 4 o of the whole Bood into a cosnting viad, This is the . Paient
Whole Blood Sumple (D).

12. Remove a sample for a Patient Hematocrit (E) amd cemrifuge ohe reraio-

img blood.

Pipet 4 mil of plassa wio o countiag vial, This is the Patieos Plasma
Sompie (F).

14, Coumtthe:;  Whole Blood Stamdand (B)
Plasma Standard (C)
Patient Whobe Bload Saermpie (1)
Patient Plasom Snaeple (F)
Bockperound

Subiract backgrouad fram B, C. D. £ Coandng times showkd be equal and off
sufficient lenguy 10 peovide o minimuen of 10,000 comnis.

13

Coleslotions:

A = Homiovnon of Tagped RBC Suspension (step 7)
1 MNet Whaole Blood Standard Coumt
C w Net Plasma Standard Count
= Net Patient Whole Blood Sample Coumt
3o Patent Hematoer isiep 1 2)
tom Nt Patient Plasma Samplde Cound

W Cell Voldume tonld = = f o pe sy = x 1000

Red Cell Yolarne (ond)

Whole Blood Volume imi) = ppraesiss

Plasina Valume ¢mi) = Whole Blood Volume (el = Red Cell Volurme (nnl)
7
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A Gl Srarvivn)
Procaduire:

With A-C-D solution feom the AC-0) tagging vinl, wes n 20-ml syringe
antd them wse the syvinge 1o withdrmw 15 il of blooal from the amtecwbitel
vein.,

Slowly and geadly (1o prevent emolysin) asegtically injoc the contents of
thae syringe inio the vinl of A-C-0) solwion.

3, Wik a (G- syringe aseptically add appeoximately 7.0 MBa (200 @) of

Sodium Chrommse Cr 51 Injection (o the blaad-A«C-I) mirgre.

6. Gemtly min the blood by insermiten swiding every 5 to 10 minuter,

Allow 1o tag at novm seengersoan: for 30 misabes.

‘thdenw 20 mi of the lagped RBC suspension and inject intravenously
) the patwest.

=40 14 hours post imjection and every 210 3 duys thereafter for o minimum
off 30 days or untit o half-time 1s reached, wishiraw 10 ml of blood into o
stertle. ovacunied containgr containing an snticoaguinst, Deteremine e
hemuoceit of each sumple.

NOVE:  Each sample should be labeled with the date and time of
withdeawad. Each withdirawal should be at spproximately the
same time eoch day. Frogquency of sampling depends pemaety
on convenience. Foe staistical accuracy a minimum of 1)
camgpies should be vbiamned

Pipet 4 miof each sampie into a counnng vial and ladel accordingly.

Count alf samples at the same tiowe 10 negate the effiect of racdioactive
decay. Count and subtrmct backgraound.

SODMIM CHAOAUATE Ge 59 INJECTION

Cabelotigns:

The caleutations ane haved on wsing the 26-hour sumgibe as §O0E ned amkise: ot
the starting poigt. AN other samples nne cabcwlated. as o pencent of the 24-hous
saomple, and imlicate the percend rerining. (F lger smples have hematoers
diflferems from e 26-houwr sample, the cocrection below shonkd be made..

[ “E'm

% Wemaining =

Hemsotoerit Gat 24 howes)

Hieamatocnit (each semphe) ‘

As indicated. the above calcwlation should be made on eoch sumple individo-
ally. Upon eompletion of the calenlation, 1be peroent remineg shaubd be
plotiead on the Jogaritheme scole against tlinue on semi-logonithm puper. Deaw o
est- G straigbt lne dhrosgeh she poims. The red cetl suevival tinu: is desermmed
Crom the graph by Gnding the timwe o which the sirmight lise reached 50
percent.,

Normal Range: Noemal 28 to 40 days

Abnarmal Less than 28 davs

The U5, Nuclear Reyulawey Cy sinn has appeoved disorb of this
raiopharmacentical 1o perons licensed to use byproduct matenat listed in
Section 35100, and 10 persons who hold an cquivalent license issucd by an
Agreement State.

]
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OLLER

It Immm basn observed that ¢

salt-poor albumin into one nephrotie child o
Mbumdn ceuses a marked increase-
s depirable to determins bow much of

in all plasma lipid fractlons.
v in plasma volume, amiit L

LABORATORY

the {nfusion of

'”mﬂﬁVﬁ

4
j‘g:f'--'/

DATE:  July 29, 1959
HEL Committee on Use of
Radivcactive Isotopes in . Humans

J. b, Jamea, M, D. Jry,

Teo of ( rmd-mmm

Proj. Ha39:
thm@r'ﬂmL¢%MHHMwam

25 percent
aused a sarked dgerease

the change in. lipid concemtration could be accownted Zor by dilution
and how much may ruwrﬂﬂmmu a more significant change in lipdd

matabollam,

Tt is proposed that the plasms voluze be measared at

mmrmmmnnmm;mmimmic$‘um
7 - 10 days) us HHM"<GP’1 an CrCl. Yo

It has been caloulat
dose of 600 mr to the hlood, assuming
the plasma compartment.
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